Thin Rings and Arches 
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For a horizontally oriented pair of forces P, angle 0 must be replaced by (7r/2) — 0, 
which gives 


K u = 0.2500 cos 0 + 


sin0 - 0.3183 


0.3927 - 0.2500 (| - 

Adding the preceding two expressions yields 

K' u = 0.2500(1 + 0) sin 0 + (0.6427 - 0.25000) cos 0 - 0.6366 
so that the radial deflection for a four-way tension becomes 
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Note that for 0 = 0 and 0 = 7r/2, the expression for the deflection factor K' u in a 
four-way tension gives two identical results, indicating that the deformation pattern 
of this ring is radially symmetric. In other words, radial displacement under each 
of the four loads is 


u = 0.0061 
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The same result can be obtained if the deflection factor K' u is calculated using 
previously quoted numerical values for 0 = 0 and 0 = 7r/2 


K' = 0.0744 - 0.0683 = 0.0061 


RING WITH CONSTRAINT 

As stated previously, a circular ring loaded in a simple manner, such as that shown 
in Fig. 27.1, represents a statically indeterminate case. The complexity of the 
problem increases rather rapidly when additional constraints are provided. For 
example, consider a thin ring loaded and constrained as shown in Fig. 27.3. The 
equilibrium of one quadrant of the ring can be maintained if we add two statically 
indeterminate forces, H and M { . Because of the symmetry of loading and support, 
all quadrants of the ring must deform in an identical manner. The bending moment 
at an arbitrary section defined by 0 is 
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M = HRsind -^-(1 — cos 0) — M { (27.8) 

The deflection for this case is identical with that for a centrally loaded arch with 
fixed supports given later in this chapter. 

Since the horizontal displacement and slope at 0 = 0 must be equal to zero, be¬ 
cause of the rigid connection between the ring and the bar, the following conditions 



